We survey the recent literature on the mental health effects of conflict. We highlight the methodological challenges faced in this literature, which include the lack of validated mental health scales in a survey context, the difficulties in measuring individual exposure to conflict, and the issues related to making causal inferences from observed correlations. We illustrate how some of these issues can be overcome in a study of mental health in post-conflict Bosnia and Herzegovina. Mental health is measured using a clinically validated scale; conflict exposure is proxied by administrative data on war casualties instead of being self-reported. We find that there are no significant differences in overall mental health across areas which are affected by ethnic conflict to a greater or lesser degree.
Introduction
Wars are detrimental to the populations and the economy of affected countries. Over and above the human cost caused by deaths and suffering during a time of conflict, survivors of conflict are often left in poor economic circumstances and mental health distress even after the conflict ends.
How large are these costs? How long does it take for conflict-affected populations to recover from the mental stress of conflict? What policies are appropriate to assist mental health recovery?
While considerable attention has been paid to post-war policies with regard to recovery in physical and human capital, mental health has received relatively less attention.
In this chapter, we review the nascent literature on mental health in the aftermath of conflict. We believe that mental health is an outcome that deserves greater attention from scholars and policy makers alike. 4 Mental health captures a dimension of individual welfare (or lack thereof) that is not perfectly correlated with alternative conventional outcome indicators such as poverty, consumption or income: for instance, Das et al. (2007 Das et al. ( , 2009 ) document an absence of correlation between mental health status and poverty in five developing countries. This result echoes the Easterlin paradox in the literature on happiness, which shows little correlation either within or across countries between the level of income and average happiness (Easterlin, 1974 (Easterlin, , 1995 ; in fact, the relationship between income and life satisfaction or happiness is a subject of considerable debate (see, among others, Deaton, 2008, and Stevenson and Wolfers, 2008) .
Furthermore, mental health is an important dimension of human capital. While economists have paid a great deal of attention to the effect of physical health on educational attainment and labor productivity (Maccini and Yang, 2009; Kremer and Miguel, 2004) , little is known about the consequences of poor mental health on human capital or labor productivity.
In the specific context of conflict, there are likely to be severe mental health consequences in addition to consequences for physical health or economic wealth. People exposed to conflict have often suffered personal injuries, experienced the loss of friends and relatives and witnessed violent events. Such mental health distress, while a matter of concern in and of itself, might also have adverse consequences for individuals' labor force participation and labor productivity in the post-conflict period, thereby delaying economic recovery after the conflict ends. Quantifying the effect of conflict on mental health is therefore likely to be important for designing appropriate post-conflict policies for recovery.
In this chapter, we review the methodological challenges that accompany attempts to measure the impact of conflict on mental health. First, we review typical survey instruments used to measure mental health status, and discuss the potential problems related to the use of mental health scales in cross-sectional analyses. The benefit of mental health measures, compared to alternative measures of well-being such as happiness or life satisfaction surveys, is that their ability to predict anxiety or clinical depression can be assessed. The current scarcity of data on this topic can be mitigated by the systematic inclusion of mental health modules in multi-purpose household surveys such as Living Measurement Standards Study (LSMS) surveys, together with sustained efforts to validate the mental health scales.
Second, we summarize the measures of conflict typically used in the literature. We emphasize the limitations of using subjective assessments of conflict intensity elicited in a survey context because of potential recall biases; these biases are likely to be greater in the study of mental health, since mental health status might itself affect the respondents' ability to recall events accurately.
Third, we discuss the special problems of causal inference in this context. Conflicts are associated with large population displacements, which can lead to systematic biases in both the composition of the survey respondents, as well as in their reported mental health. In fact, the links between migration and mental health can be a fruitful area of research. Further, conflicts often occur in places that are subject to other risk factors for mental health distress (e.g. in socially polarized places), implying that a positive association between conflict intensity and mental health status does not necessarily establish a causal impact of the former on the latter.
Fourth, we discuss the potential mechanisms through which conflict might affect mental health. Conflict might affect individuals' expectations about the future, memories of past traumatic events can hamper people's ability to recover from the conflict, or the hardship of postconflict reconstruction might itself be a source of stress. While the medical literature almost exclusively emphasizes the second channel, a good understanding of the obstacles to mental health recovery is instrumental to the proper design of post-conflict reconstruction policies. We review the current empirical literature in terms of how well it is able to address these conceptual and empirical concerns, and emphasize that these concerns also apply to impact evaluations of post-conflict reconstruction policies.
Finally, we illustrate the findings from our study of mental health in a specific post-conflict setting: Bosnia and Herzegovina. Our methodology avoids some of the typical empirical difficulties described earlier: for instance, we rely on objective measures of conflict from an international organization rather than subjective assessments based on respondents' memories, and our mental health measures have been medically validated. We find, somewhat surprisingly, that there are no significant differences in overall mental health across people who experienced different levels of exposure to the conflict, though exposure to conflict does increase the probability that the respondent will recall the traumatic events of the war. This suggests that any mental health effect of conflict is most likely due to the backward-looking mechanism i.e.
through recall of traumatic events. Even this latter difference disappears three years later, suggesting that relative recovery from the mental health effects can happen over time. We also find that people with more education, as well as those who move to a different locality after the conflict, suffer fewer conflict-related mental health consequences.
The rest of the chapter is structured as follows: Section 2 reviews the data, measurement and inference challenges in assessing the relationship between conflict and mental health, Section 3 presents the analysis for Bosnia and Herzegovina, and Section 4 concludes with strategies to further the research agenda in this field.
Assessing the Impact of Conflict on Mental Health
Addressing the important question of the impact of conflict on mental health presents methodological challenges that we review in this section. These fall under two broad categories:
problems related to measurement and comparison issues in the existing data on mental health and conflict intensity, and problems related to the interpretation of observed associations between conflict and mental health. We discuss each of these in some detail. 
Measuring Mental Health
Most studies in the literature construct a measure of mental health obtained from aggregation of 5 responses to questionnaires administered in survey setting (for a review, see Das et al., 2007 Das et al., , 2009 ). These survey instruments share some common features. They typically ask survey respondents about their internal states ("feeling sad", "feeling worthless", etc.) and associated behaviors ("crying for no reason", "having nightmares", etc.). The answers are subjective assessments of the frequency or salience of a given internal state or behavior, on a 3-5 category Likert (1932) scale, such as "often", "very often", "sometimes", "never", or "always." Appendix 1 shows the complete list of questions asked to survey respondents in Bosnia and Herzegovina in
2001.
The survey questionnaires are generally adapted to various cultural settings, and several researchers have made efforts to check for internal consistency of the survey instruments (see Wittchen, 1994, and Smith et al., 2007) . When warranted by the context, Post-Traumatic Syndrome Disorders (PTSD) items have been more systematically added as a complement to existing depression or anxiety scales. 6 The Harvard Trauma Questionnaire (Dubois et al., 2004 , Lopes Cardozo et al., 2000 , and Mollica et al., 1999 and the PTSD Checklists (Terhakopian et al., 2008 , Pham et al., 2004 are the main survey instruments used to assess the prevalence of PTSD in the population following tragic events such as personal victimization, wars, natural disasters or economic crises. Similarly to other mental health scales, these scales are self-reported measures.
Given that almost all mental health survey data are based on subjective assessments, there is a concern that answers to these questions may not be perfectly comparable across individuals.
Whether an event is perceived as "frequent", or a statement perceived as "mostly true," can depend on the individual's internal reference points, which are arguably correlated with socioeconomic status, occupation, ethnic or cultural identity, or other independent variables in the analysis. Cultural adaptation of the survey instruments is aimed at tailoring a questionnaire to a specific country rather than accounting for local cultural differences within a country. percent specificity rates (Kapetanovic, 2004) . 7 These CESD scales will constitute the main outcome variables in the analysis we will conduct in Section 3.
While such validations are crucial in assessing the accuracy of mental health measures from surveys, formal validations in clinical setting do have some limitations. They are performed on a selected sample of care-seekers, and validation gives a threshold with associated specificity and sensitivity numbers that apply to the population as a whole, while there might be considerable heterogeneity across groups. Consequently, the measurement of well-being by eliciting preferences or feelings (as opposed to observing actions, such as actual consumption, investments or savings decisions) still has numerous caveats that call for a careful interpretation of results;
further validation studies should nonetheless be encouraged. A more systematic inclusion of mental health scales in multi-purpose household surveys will certainly facilitate efforts towards that aim.
Measuring Exposure to Violent Conflict
A large number of studies in the medical literature have relied on individual self-reported conflict
exposure. An issue that has interested researchers is the association between mental health status 7 and self-assessed exposure to past violence. Many studies use self-reported measures of traumatization, as measured by the Harvard Trauma Questionnaire, for instance. While the association between accounts of past traumatic events and symptoms of anxiety and depression is of independent interest, the potential recall bias affects the ability to make a causal inference of conflict on mental status. In particular, individuals suffering from depression or anxiety might be less prone to "move on" and thus may be more likely to recall past traumatic events. Such a problem might also affect other studies of the impact of conflict on mental attitudes and trust following the conflict. One instance is Bellows and Miguel (2009) , who average household selfreported answers to four conflict-related questions to form a chiefdom-level measure of conflict intensity in Sierra Leone.
In the analysis of the impact of conflict on welfare, many social scientists have instead 
Establishing a Causal Link between Conflict Exposure and Mental Health
Researchers and policy makers are interested in three main questions: (i) How large is the causal impact of war on the mental health of affected populations? (ii) How fast is recovery, if any at all?, and (iii) What are the mechanism(s) underlying recovery or the absence thereof?
Most studies in the literature rely on cross-sectional comparisons of mental health status levels between two individuals within the same country, who are exposed to varying conflict intensity. By construction, this comparison cannot assess any "aggregate impact" of the conflict as a whole. This is important because even individuals who are not directly exposed to the conflict are seldom psychologically unaffected. Thus, cross-sectional comparisons allow addressing the question of the heterogeneity of war impacts across the population, but leaving unanswered the question of overall impact of the war, when the counterfactual is peace. The problem becomes even more salient when no individual has been spared by the conflict, as has been assumed by Pham et al. (2004) in the case of Rwanda.
We should note that this issue is not unique to cases where mental health is the outcome of interest. Within-country studies of the impact of conflict on health or economic development also cannot identify the aggregate effect of conflict without further (and arguably strong) assumptions. 8 In particular, the absence of observed heterogeneity in outcomes across areas differently affected by conflict cannot be interpreted as evidence of "full" recovery or of low impact of the conflict, since these results can be driven by convergence across regions due to differential rates of economic recovery, and also insurance mechanisms or government transfers of resources across regions. Blattman and Miguel (2009) conduct a thorough review of the existing literature.
If we want to have an estimate of the aggregate costs of conflict, we would need to use cross-country data. When mental health is the outcome of interest, current survey instruments are context-specific and therefore difficult to compare across countries, and current data availability does not allow for large enough sample sizes for such an attempt to even be considered.
Finally, as in any observational study, the impact of conflict on mental health requires dealing with the causal interpretation of conditional correlations. Similar to the incidence of conflict across countries, the spread of conflict within a country also depends on local conditions such as geography, infrastructure or more generally economic development levels (see Do and Iyer, 2009 ). To the extent that unobservable risk factors of anxiety and depression are also risk factors of violence, causal inference is difficult to make from cross-sectional comparisons only. The mechanisms that underlie the impact of exposure to conflict on mental health status deserve further investigation, as they determine appropriate policies for post-war reconstruction.
Understanding the Mechanisms that Link Conflict Exposure and Mental Health
However, evaluating impact of existing aid policies on recovery faces empirical challenges.
Reconstruction and reconciliation efforts are more likely to be targeted to areas or populations that have suffered more from war. This "endogeneity" of aid programs makes it difficult to disentangle the effect of aid itself from other factors -e.g. conflict violence -that determined the placement and magnitude of post-war reconstruction aid. (Burg and Shoup, 1999) . This motivation would suggest that the fighting was most intense in the most diverse areas; indeed, we find that the areas with greater pre-war ethnic diversity had higher conflict intensities (results available upon request).
Historical Background of the Conflict
In 
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The war in Bosnia took a heavy toll on the population. The most conservative estimates by the International Criminal Tribunal for the former Yugoslavia (ICTY) indicate that at least 102,000 people were killed during the conflict, and the UNHCR estimates that around 1.3 million people were displaced. After the peace agreement was signed, more than 1 million of the displaced people were "resettled" all over the country and by 2007, an estimated 460,000 returned to their place of origin (UNHCR, 2007) . In 1996, 59 donor countries and organizations pledged $1.9 billion in support of the reconstruction effort.
Measuring Mental Health
We construct our measures of mental health based on household survey data from the Living Measurement Standards Study (LSMS) survey in BiH. 9 These surveys were conducted in four consecutive years (2001, 2002, 2003, and 2004) In our results, we will present comparisons using the full sample, as well as comparisons using only panel observations.
We construct consistent measures of mental health across the two waves using the questions which were common to both waves. These questions relate to having low energy, selfaccusation, and trouble with sleeping, feeling hopeless, feeling worried, feeling melancholic and feeling that "everything was an effort". We find that in the 2001 survey, measures of mental health constructed using these 7 variables are highly correlated with the measures using the 14-point CESD scale (the correlation is 0.96). In addition, as discussed in Section 2, the CESD scale has been validated, which constitutes an advantage over many other empirical studies.
There was also a separate question asking how often the respondent remembered the painful events experienced during the war, measured on a four-point scale similar to the other mental health questions. Answers to that question are moderately correlated with the overall 13 mental health measure (the correlation is 0.58).
We have information on demographic characteristics such as age, gender, years of schooling and ethnicity of the survey respondents. 44 percent of the survey respondents were Serbs, 40 percent were Bosniaks and 14 percent were Croats. 52 percent of the individuals were female and 17 percent of the respondents had migrated to their current locality after the conflict began in 1991. We also extracted information on transfers received by households in the form of aid and other forms of government assistance. 28 percent of the respondents in the 2001 survey received some form of aid from the government. 10 As is the case in most LSMS surveys, we have detailed information on household consumption patterns, which can be used to construct an overall consumption figure, adjusted for regional price differences across municipalities in each year. We find that per capita consumption increased by only 3 percent in nominal terms between 2001 and 2004.
Measuring the Intensity of Conflict
We measure conflict intensity at the municipality level, using data from the Sarajevo Research and Documentation Center (RDC), which publishes regular updates on the number of missing or killed people in each of the municipalities of BiH. The data is also known as "the Bosnian Book of Dead Project 1991-1995", or the "Human Losses in Bosnia and Herzegovina Project" (see Swee, 2009) . The reliability of the data has been discussed Ball et al. (2007) , who conclude that the "database is a unique and valuable source and deserves a prominent place among sources on victimization of the 1992-95 war in Bosnia and Herzegovina" (p. 59). We used the RDC data on the number of people missing or killed, combined with population data from the 1991 census to construct a measure of conflict intensity in each municipality. This measure is the number of casualties (missing or killed) per 100 inhabitants. The mean of this variable is 0.021 and it varies considerably across provinces from close to 0 to more than 0.10.
The LSMS records information on the current municipality of residence, as well as municipality of residence before the war started. We can therefore match each individual to the level of conflict in their current municipality of residence, as well as that in their pre-war 14 municipality of residence. 11 The former is different from the latter for the people who migrated as a result of the conflict. This is in contrast to other studies which use self-reported measures of conflict intensity (see Lopes Cardozo et al., 2000 , 2004 , Scholte et al., 2004 , Dubois et al., 2004 , Mollica et al., 1999 , 2001 . Since the conflict in Bosnia was driven primarily by ethnic motivations, we also control for the extent of ethnic diversity in the respondent's current municipality of residence, since living in an ethnically polarized society might have direct effects on mental health or economic well-being.
Empirical Strategy
The objective of this paper is to compare trajectories' of individuals heterogeneously affected by the conflict. The canonical equation that will be estimated is the following:
( 1) where is the outcome of interest for individual i at time t (with t=2001,2004) , living in municipality j and who lived in municipality k before the war, and is a vector of control variables. The variable measures the intensity of conflict in individual i′s pre-war municipality of residence. Our main outcome variables are per capita consumption, labor force participation and measures of mental health. We first present the results of estimating equation
(1) in levels for 2001. Our control variables include standard individual and household characteristics, including age, gender, years of education and ethnicity. Since outcomes can be correlated for people living in the same area, we cluster all the standard errors at the level of the current municipality of residence. We also run a specification where includes a measure of ethnic diversity in the current municipality of residence, as well as some information on the economic well-being of the respondent (whether he or she has a job and the current level of per capita household consumption).
An important focus of the analysis is the heterogeneity of the relationship between conflict and outcomes described by (1). We interact the conflict intensity variable with demographic characteristics such as gender, age, ethnicity and schooling. We will therefore estimate an equation of the type
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(2) Vector δ will indicate whether individuals' characteristics affect the association between conflict intensity and outcomes.
The Evolution of Mental Health in Post-Conflict Bosnia and Herzegovina
We first observe a general deterioration in the mental health measures over time for the entire sample ( Table 1 ). The average mental health score increased from 1.63 in 2001 to 1.91 in 2004, indicating deterioration in mental health levels. Some of this increase is due to the aging of the sample respondents; there is a considerable literature documenting that older people tend to suffer from worse mental health, and we find this in our cross-section regressions as well. Another potential hypothesis is that this worsening is caused by relatively lack-luster economic growth.
Individuals who were exposed to higher levels of conflict have somewhat worse mental health measures than individuals who were exposed to lower levels of conflict, as measured by the 7-question measure (Table 2, In contrast to this lack of significant differences in overall mental health, we find that individuals who had a greater exposure to conflict continue to recall the bad experiences of the war much more frequently. This is readily apparent in the number of people who report that they recalled war experiences "extremely often" in the past week (Table 2 , panel C). While this number remains steady over time for people in low-conflict areas, it increases for people in highconflict areas, and the difference between these groups of people remains statistically significant.
All of these results remain similar when we use only the panel households.
We then use equation (1) to see whether conflict-affected individuals are more likely to have worse mental health, after controlling for personal characteristics such as age, gender, ethnicity and education levels. We will also use (2) to see whether certain groups of individuals are more likely to be affected by conflict experiences. The regression format also allows us to employ a continuous measure of conflict exposure, rather than a binary dummy. We are also able 16 to look separately at people who migrated in response to conflict and those who did not.
Our regression results are similar to those documented in Table 2 : people who lived in conflict-affected municipalities before the war have a greater probability of recalling the war experiences, but we do not find any significant differences in overall mental health status across people with differing experiences of conflict (Table 3, Are certain groups more likely to suffer poor mental health as a result of conflict? For the same exposure to conflict, we find that people with more years of schooling had better mental health outcomes, those who migrated in response to the conflict recalled the war experiences less often, and Croats recalled those events more often compared to other ethnic groups (Table 4, Columns 1-3). None of these differential effects of conflict experience persists into 2004, with the exception for the coefficient on Croatian ethnicity (Table 4 , Columns 4-6). Finally, we find that receiving aid is associated with faster mental health recovery (results not shown), but wish to emphasize that we are unable to rule out that this association is spurious and captures decreasing higher-order effects of conflict on mental health, since aid might (and should) be targeted towards high conflict areas.
Conclusions
We discussed three major obstacles in empirically documenting the mental health effects of conflict: measurement, comparison and interpretation. Most large-scale household surveys do not contain information on mental health. Even if survey evidence is available, constructing a clinically validated mental health measure is often difficult. In terms of comparison, there are conceptual difficulties of respondent-specific internal scales of comparison, which may change over time. There are also difficulties in finding a suitable "control" group to assess the impact of conflict. Given that measuring mental health through surveys is a relatively new trend, there are often no pre-conflict measures to compare with, and the empirical studies therefore suffer from all the usual problems of cross-sectional analysis. In addition, a strict within-country comparison might completely miss an aggregate effect of the conflict on the whole country. Thus, finding that there are no significant differences between areas with high and low conflict (as in our study on Bosnia) cannot rule out the presence of large aggregate effects. The best way to resolve this empirical problem would be to include mental health measures in household surveys on a regular basis, similar to the inclusion of physical health modules in many surveys.
Despite these major caveats, we do see some similar trends in this nascent literature. The first is that time since conflict does seem to lower the differences in mental health outcomes across people who experienced different intensities of conflict. However, the recovery paths of mental health need not follow the same time line as that of the recovery of economic activity or political developments. The second is that certain subgroups do appear to have lingering effects,
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and these can provide guidance to focus government aid efforts. This brings us to the major unexplored theme in this literature: the mechanisms by which conflict experience translates into mental health status. Is it because of conflict-induced losses in income or standard of living? If so, then government aid programs should help. However, we do not find much evidence to support this in our study of Bosnia-Herzegovina. This can be a fruitful area of cooperation between economists, medical professionals and other social scientists going forward. Robust standard errors in parantheses, corrected for clustering at the level of the municipality of residence. * indicates significance at 10% level, ** at 5% level and *** at 1% level. Robust standard errors in parantheses, corrected for clustering at the level of municipality of residence. * significant at 10%; ** significant at 5%; *** significant at 1%
